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$D=\{(x, y)$ ; $|x| \leq\frac{\pi}{\alpha}$ , $|y|\leq\pi.\}$ .
:
$\circ$ $V=$ $x\text{ _{}\frac{2\pi}{\alpha}}$ $y$ 2\mbox{\boldmath $\pi$}
$\mathrm{o}\int\int_{D}V(X, y)d_{Xdy}=0$ .
$\mathrm{o}\int\int_{D}P(x,y)dXdy=0$ .
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( $d$ ( $\iint_{D}\Psi(x,$ $y)dxdy=$. $0$ )





$(J(f, g) \equiv\frac{\partial(f,g)}{\partial(x,y)}=f_{x}g_{y}-f_{y}g_{x})$ .
(2) 2 P \Psi (x,y) 1
Sobolev $H^{4}(D)$ \psi 3 :
(i) $x \text{ }\frac{2\pi}{\alpha}$ $y$ 2\mbox{\boldmath $\pi$}
(ii) $\iint_{D}\psi(x, y)d_{Xdy}=0$ .
(fii) $\psi(x, y)=\psi(-X, -y)$ .
$X$ $X$
$||\psi||_{X}=\sqrt{(\psi,\psi)}=$ $( \int\int_{D}|\triangle^{2}\psi|dxdy2)^{\frac{1}{2}}$ $(=||\triangle^{2}\psi||L^{2}\mathrm{I}$
104
(2) 1 ( )
$\psi_{0}(x,y)=-\frac{\gamma}{\nu}\cos y$
$\text{ }\psi 0$ ,
$\psi=$ $\frac{\gamma}{\nu}(\varphi-\cos y)$ $(\psi=$ $\underline{\gamma}I\text{ }\varphi+\psi_{0})$
$<$
(2) 1 $\varphi$




(4) . $f(\lambda, \varphi)\equiv\varphi-\lambda K[\varphi]=0$ .
$K[\varphi]\equiv\triangle^{-2}[\sin y(.\triangle+I)\varphi_{x}-J(\varphi, \triangle\varphi)]$ .
\mbox{\boldmath $\lambda$} $\varphi\equiv 0$ (4) $\varphi\equiv 0$ (4)
$\lambda$ \alpha
$\alpha\geq$ $0$ \mbox{\boldmath $\lambda$}
$0$ $<\alpha$ $<$ 1 (4) $f_{\varphi}(\lambda, 0)$ $=$ $0$ \mbox{\boldmath $\lambda$}





$f_{\varphi}(\lambda, 0)=0$ \mbox{\boldmath $\lambda$} $=\lambda_{1}$
(i) $\dim \mathrm{k}\mathrm{e}\mathrm{r}(f_{\varphi}(\lambda_{1},0))=1$
(\"u) $R(f_{\varphi}(\lambda_{1},0))$ 1
(iii) $\varphi_{1}\in \mathrm{k}\mathrm{e}\mathrm{r}(f_{\varphi}(\lambda_{1},0))$ $f_{\lambda\varphi}(\lambda_{1},0)[\varphi_{1}|\not\in R(f_{\varphi}(\lambda_{1},0))$
Crandall Rabinowitz $(’ 71)$
1: $\mathrm{Z}$ : $\mathrm{k}\mathrm{e}\mathrm{r}(f_{\varphi}(\lambda_{1},0))$
$\lambda=\lambda(s)$ : $\lambda(0)=\lambda_{1}\text{ }s\in I$
$z=z(\cdot, s)$ : $z(\cdot, 0)=0$ Z-
– (4) $\lambda=\lambda_{1}$ $\text{ }$ $\varphi\equiv 0$
$(\lambda,\cdot\varphi)$
.












(4) \mbox{\boldmath $\varphi$} $s=0$ $\lambda=\lambda(s)\backslash$
$\lambda’’(0)$
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